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The Hi-Fi stereophonic set SUPRAPHON STUDIO 1 consists of three separate units: 


speeds, adjustable antiskating, fine speed regulation and pneumatic arm lift. (The 
Service Manual has been published separately.) 


crd player, tuner or tape recorder to an output power of 2 x 8 Wi and equipped with 
adjustable BASS and TREBLE correction circuits, MONO-STEREO change-over-switch, tone 
filters. 


ZC 20 STEREOPHONIC AMPLIFIER 


1. TECHNICAL DATA 
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Rated input voltages 


a) Magnetic pick up 10 mV/47 kQ 

b) Crystal pick up 200 mV/ 1 M2 

c) Tuner 3 mV/ 1 KR 

d) Tape recorder 250 mV/30 kQ 

Rated output power 2 x 8 W (Impedance 4 Q) 
Headphones output impedance approx. 75 2 
Voltage increase at unloading maxe 20 % at 1 kHz 


Frequency characteristics 


a) Straight response 40 = 20,000 Hz within 3 dB 

b) Filters: LOW Fhim = 100 Hz, mine 10 dB/oct. 
HIGH fh im = 5 kHz, mine 10 dB/oct. 
INTIM ~ 15 dB at 1 kHz 


10 dB at 50 Hz 
10 dB at 15 kHz 


c) Continuous controls: 
BASS + 12 dB at 50 Hz 


TREBLE + 12 dB at 15 kHz 


Balance control regulation range mine 17 dB at 1 khz 


Crosstalk 


Response coincidence of channels 
Overmodulability of inputs 

Harmonic distortion factor 

Rated output voltage-to-neise ratio 
Suppl y vol tage 

Rated power consumption 

Operating conditions 


Dimensions and weight 


min. -40 dB at 1 kHz 

min. -30 dB at 10 kHz 

200 = 6,300 Hz within 3 dB 

14 dB 

maxe 1 % within 100 — 1,000 Hz 
min. 62 dB 

120 V/220 V; 50 Hz 

50 W 

temperature ~5° to +35°C 
relative air humidity max. 8 % 
width ig in 450 mm 


height % in 90 mn 


depth 13 in 350 mn 
weight approx. 15.4 Ibs 7 kg 


‘The ZC 2C ampli fier complfes with Safety Standard CSN 36 7000 and with Quality Stand 


ard CSN 36 7420 (professional class) 


2 DESCRIPTION 
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The ZC 20 amplifier 1s designed as a separate unit. Its chassfs is made of steel sheet on 
which the printed circuit plates are fixed ~ [t is the correction amplifier plate, two 
preamplifier plates, the correction plate and two power amplifier plates. The complete 
amplifier is cased in a wooden veneered cabinet. All contro] elements are placed on the 
front panel. Input and output sockets and the voltage selector are on the back panel. Fus- 


es are accessible after removing the wooden case. 


The following signal sources can be connected to the ampli fier: 


a) Magnetic pick up, stereo or mono 


b) Crystal pick up, stereo or mono 
c) Tuner, stereo or mono 
d) Tape recorder, stereo or mono 


Control elements on the front panel: 


The left-hand change-over-switch serves for switching-on Individual signal sources connect- 


ed to the input sockets. 


By the other change-over-switch either mono or stereo operation can be switched on In the 
following steps: Right-hand channel, left-hand channel, both channels mono, both channels 


stereo. 
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The push-buttons placed under the two change-over—switches serve for introduction of 
the high tone filter, low tone filter, circuit for physiological damping of volume by 
15 dB and switching~over the amplifier output from loudspeakers to stereophonic head- 
phoneso 

Further control elements on the front panel (knobs from the left): 

1. Volume control 

2. Balance control 

3. Bass control 

4. Treble control 

5. Mains switch 

Connection sockets on the amplifier back sides 

The panel contains the mains selector, mains socket, two loudspeaker sockets, two head= 
phone sockets and four sockets for connection of modulation sources. 


3e CHECKING AND ADJUSTMENT 
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3-1 Generally 


Qutput power of the amplifier must not exceed 2 W at any measurement carried on at a 
different frequency than 1 kHz. _ 

During all kind of repairs the amplifier must be switched off otherwise the power tran 
sistors could be damaged. When measuring instruments are being connected the earth cond= 
uctor must always precede the live conductors. Unfitting connection of a measuring in= 
strument may affect the measurement or make it impossible at all (hum caused by loops or 
double earths etc.)o It is necessary to interconnect the earth conductors of all measur- 
ing instruments and of the amplifier by a common earth conductor before any measurement. 


All measurements should be carried out in normal surroundings and after a thermal setting 
io @e at least half an hour after switching-one 


A. F. millivol tmeter BM310, BM384 

D. C. millivoltmeter (voltohmmeter) BM289 

Moving-coil voltmeter Ri = 10,000 QV Avomet II. 
AeFo generator BM 305 

Oscilloscope 7 BM370, T9565 

Distortion meter. BM224 


Supply of stabilized D. C. voltage 
(regulated 0 - 30 V) 

2 loading resistors 4 Q/10 W 

2 loading resistors 150,000 Q 


362 Measurement and Adjustment of Complete Amplifier 
The measurement is started from the end so that we check the power amplifier parameters 
first of all, then the correction amplifer together with the power amplifier and finally 


the complete amplifier. 


302.1 Power Amplifier 


Connect the amplifier to the mains voltage of 220 V and measure the supply vol tage 
of both power amplifiers. It must be within 25.5 = 26.5 V (unloaded). 

Disconnect the power amplifiers from the preamplifiers and feed them both by an AoFe 
generator to the rated power of 2 x 8 W at ] kHz on 4 Q loads. 

The distortion must not exceed 0,7 % (Repairs and adjustment see in par. 3.303. Powe 
er Amplifier.) | 

Then disconnect the A. Fe generator and measure the signal-to-noise radios of the power 
amplifiers which must be at least - 70 dB. Eventual repair: Replacement of either the 
rectifying diodes or the mains transformer or the filtration electrol ytes. 

Connect the loudspeaker combinations RK60 and check the amplifier by listening. Pos~ 
sible noise could be prevented by replacement of transistors T4, T5. After such re = 
pair the measurement of distortion should be repeated. 


30202 Preamplifier_and Power Amplifier 


Connect the preamp] if ier to the power amplifier, apply a signal of 200 mV/1 kHz to 

its input and measure the effectiveness of the balance control. It must be minimum 17 dB. 
The distortion may be max. 008 — 009 % Tune the Ao Fe generator to 15 kHz and then to 
50 Hz while measuring the effectiveness of the correction controls. It mist be minimum 
24 dB. Then measure the INTIM filter damping as follows. Balance the amplifier and ad~ 
just a straight response. The damping should be min. - 20 dB at 1 kHz, max. = 15 dB at 
50 Hz and maxe - 15 dB at 10 kHz. The supply voltage of the preamplifier should be ap- 
proxe 15 Ve Finally check the amplifier by listening to the RK60 loudspeaker combina t= 
ions. The noise could be limited by selection or replacement of transistors Tl, T2, T3e 


30203 Complete Amplifier 


Connect the correction preamplifier to the preamplifiers 
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Balance the amplifier and adjust a straight response while using the input 
for tape recorder. When supplying the below given voltages to appropriate 
inputs the amplifier must be fed to the rated output power of 8 Wat 1 kHz. 


Magnetic pick up 10 mV 
Crystal pick up 200 mV 
Tuner 3 mV 
Tape recorder 250 mV 
Distortion 


At the rated feeding of both channels the distortion may be max. 1 % at 1 kHz. 
The signal is supplied to the input for tape recorder, the amplifier is bal~ 
anced. 


Crosstalk 

The crosstalk between channels must be min. - 40 dB at the rated output power 
and frequency 1 kHz. The signal is supplied to the input for tape recorder, the 
amplifier is balanced. 


Function of Push-buttons 
By pressing the HIGH push-button the frequency 10 kHz must be suppressed by 
mine - 10 dBe 
By pressing the LOW push-button the frequency 25 Hz must be suppressed by min. 
- 10 aB, | 
By pressing the INTIM push-button the following suppression must be achieved: 
1 kHz by min. = 20 dB 

50 Hz by max. - 15 dB 

10 kHz by max. - 15 dB 
The PHONES push-button will disconnect the loudspeakers and connect the head= 
phones, when it is pressed. 
No rattling may be heard if any of the push button is pressed during a test. 
Otherwise the contacts should be cleaned and the contact vaseline or CRAMOLIN 
should be applied. 


Function of MONO-STEREO Push-button 

Test all the functions in any possible way (e. g. by supplying a signal to the 
input for crystal pick up and listening to the loudspeaker combinations). The 
change-over-switch must not rattle. 


f) Signal-to-noise Ratio 


Connect the A. F. generator to the input for magnetic pick-up while the ampli- 


fier is balanced and its response is straights Applied frequency 1 kHz, voltage 
10 mV. Adjust the rated output power by the volume control. After disconnecting 
the A. F. generator from the input and replacing it by a pair of resistors 680 Q 
the signal-to-noise ratio mst be min. ~ 63 dB. During the measurement the ampl f- 
fier must not be placed near disturbing electromagnetic fields. 


g) Test by Listening 
Connect the RK60 loudspeaker combinations to the amplifier output and e. g. the 
NC410 record player to the input. During playback of a record the function of all 
control elements should be checked by listening again. Eventual rattling of some 
control element can be repaired by cleaning the contacts, application of contact 
vaseline or CRAMOLIN or by replacement of either potentiometers or coupling capa- 
citors. . 
All the elements controlled by knobs mist be turnable smoothly and easilye The 
measurement described in par,a) to e) is carried out on a dismantled amplifier, 
during the measurement according to par. f) and g) the amplifier should be in 


its cabinet. 


3-3 Measurement and Checking of Individual Sections 


Connect the correction preamplifier to a D. C. supply of 22 - 23 V. Check the output 
voltage by an A. F. millivoltmeter on a load of 150,000 2 


a) Measurement of Difference in Channel Sensitivities 
Switch over the correction preamplifier to position TAPE and supply a signal of 
approx. 100 mV/l kHz from an A. F. generator to the input for tape recorder. The 
sensitivities of both channels may differ by max. 1,5 dB. Improvement can be achieve 
ed by replacement of appropriate transistors. 


b) Measurement of Input Sensitivities 
At the following input voltages the preamplifier output voltage must be approx. | 
300 ~ 400 mV. 

10 mV for magnetic pick up 

200 mV for crystal pick up 
3 mV for tuner 

250 mV for tape recorder 


c) Measurement of Frequency Response 
Connect a signal of approx. 10 mV¥/1 kHz to the input for magnetic pick ups 


3302 


30303 


At a frequency of 50 Hz the emphasis must be min. + 15 dB and at 10 kHz the sup- . 
pression must be min. - 12 dB. These values may differ by max. 1 dB at both chan- 
nels. Repair could be done by replacement of capacitors in the feedback circuits. 
The distortion must not exceed 1.6 % at an input voltage of 50 mV. 


Preamp} i fier 


The plug to contacts of which the circuits of volume, bass, treble and balance 
controls are connected should be inserted into appropriate socket. All the cont- 
rols are set to maximum, the balance control is turned to minimum amplification. 
Load the preamplifier output via a separating capacitor of 10 uF with resistor 
10,000 2 + 10 % to which connect the measuring instruments; the live conductor 
should be connected to soldering point 6, the earth conductor to point 5. Con 
nect the preamplifier to a D.C. supply of 15 V3 negative pole should be connect- 
ed to point 5, positive pole to point 9. The current drain may be within 2 - 6 mA. 


Supply a signal of 1 kHz to the preamplifier input connecting the live conduct- 
or to point 1, the earth conductor to point 4. Adjust 110 mV on the loading res- 
istor by the level of the generator output voltage. There is no separating cap- 
acitor between the generator and the preamplifier. The input signal voltage must 
be within 20 = 50 mV. At the same time distortion should be checked on an oscil- 
loscope. 

The output voltage variation after the balance control has been turned from one 
end to the other must be min. 17 dB at 1 kHz. 

Change the frequency to 30 Hz and to 16 kHz at the same signal level. The output 
vol tage value may be lower by max. = 3 dB than at frequency 1 kHz. At the freque- 
ncies 60 Hz and 12 kHz the output voltage must be emphasized by min. + 25 dB 
when the controls are set to their end positions. 


Power_An mpLi fi r 


Connect a loading resistor of 4 Q together with the measuring instruments to the - 
power amplifier output. The live conductor should be connected to soldering point 
20, the earth conductor to point 14. 

Connect a D.C. supply of 20.5 V to the amplifier; negative pole to point 13 and 
positive pole to point 11. 

Connect an A.Fo generator tuned to ] kHz to the amplifier input via a separating 
resistor of such a value that the total resistance of both the generator and the 
resistor is 2,000 &+ 20 %; the live conductor should be connected to soldering 
point 18, the earth conductor to point 17. 

At an input voltage of 100 - 200 mV there should be 507 V on the load 4&2 while 
the distortion should not exceed 0.7 % Correction of the power amplifier dist- 


ortion may be carried out by adjustment of potentiometer R52, eventually by 
replacement of transistors T4, T5. At a supply voltage of 27 V the cut-off 
current must not exceed 25 mA. Correction of the cut-off current may be car- 
ried out by soldering resistor R64 (approx. 220 = 470 2) in parallel to 
thermistor R61. The amplifier while fed to its full power output drains 
approx. 750 = 900 mA. 
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Correction plate (view from the side of components) 
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Power amplifier plate (view from the side of components) 
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Preamplifier plate (view from the side of components) 
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Circuit diagram of 2C 20 amplifier 
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. Spare parts of ZC 20 ampli fier 
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4g SPARE PARTS 
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Mechanical Components 


! 


1 Cabinet of amplifier TAK 127 30 

2 Chassis assembled TAN 646 09 

3 Front mask TAA 251 28 

4 Name-plate TAA 145 84 

5 Name=p] ate TAA 145 83 

6 Correction preamplifier assembled TAP 930 39 

7 Preamplifier plate soldered . TAF 196 51 

8 Power amplifier plate soldered TAF 196 56 

9 Correction plate soldered TAF 196 68 

10 Mains transformer TAN 661 02 

i} Diodes holder assembled TAK 633 00 

12 Capacitor 5,000 uF/50 V TC 937 56 

3 Capacitor 1,000 pF/25 V TC 936 1G 

14 Knob assembled TAF 243 19 

15 Knob naked TAA 101 02 

16 Potentiometer 2 x 25 kQ log 2 kQ- 2 2 kQ- 2 

32H4 = 4 dB TGL 120.321 
7 Potentiometer 2 x 50 kQ lin 50 R= 1 50kKQ~1 
32H4 = 4 dB TGL 120.320 

18 Swi tch TAK 575 16 

19 Push-button assembled TAF 448 02 

20 Change-over-swi tch adapted TAK 575 18 

21 Fuse plate 2PF 489 01 

22 Five-pole socket 6AF 282 10 

23 Two-pole socket 6AF 282 30 

24 Mains socket protected 2.5 A/250 V N 5911-21 | 
25 Selector plug TAF 462 06 ~ 
2 Selector socket TAF 465 01 
27 Foot TAF 658 03 
28 Signal light mask TAA 698 33 

29 Clamp TAA 648 03 
30 Extension shaft TAA 726 35 


-~ 16 = 


Angle 


Clamp 
Clamp 
Clamp 


| Mesh 


Holder adapted 
Clamp 


27 kQ= 10% 
1k = 20% 
470 2>= 2004 
150 22 20% 


56: kQ = 20 % 
680 k2 = 20 x 
6.8 KQ= 20 % 


267 R= 20% | 


120 2= 20% 
12 k= 20% 
15 KQ= 20% 
68 k= 20% 


220 kQ = 20 % 


TAF 260 06 
TAA 668 32 
TAA 643 05 
TAA 662 00 
TAA 552 05 
TAK 683 00 
TAA 668 34 


TR 112 27k/A 
TR 112 1k 
TR 112 470 
TR 112 150 
TR 112 56k 
TR 112 M68 
TR 112 6k8 
TR 112 2k7 
TR 112 120 
TR 112 12k 
TR 112 15k 
TR 112 68k 
TR 112 M22 


. a _| Operating 
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101 | Paper 0.15 w= 20% {100 TC 180 M15 
102 Electrolyte 5 uF = 10+ 250%! 6 TC. 922 5M 
104 Paper 10,000 pF = 20 % TC 171 10k 
| 105 Paper 33,000 pF = 20 % TC 181 33k 
106 Electrol yte 5uF- 10+ 250%) 6 TC 922 5M 
107 Electrolyte | 1 uF - 10 + 250% TC 924 1M 


~i7- 


Change-over-swi tch WK 533 27 


Holder of change-over~switch TAA 623 28 
T 101, T'301| Transistor 107 NU 70 
T 102, T°102} Transistor 107 NU 70 
Preamp) i fier 
2 Carbon-] ayer 0.1 M2 = 20 % 0.125 TR. 112a Ml 
3 Carbon-layer 47 KQ= 20% TR 112a 47k | 
4 Carbon-layer 222 210% TR 112a 22k/A 
5 Carbon-layer 15 kQ= 20% TR 112a 15k 
6 Carbon-layer 12 kQ= 10% TR 112a 12k/A 
— Carbon-layer | 68 KR = 20% TR 112a 68k 
8 Carbon-layer | 680 2-10 % TR 112a 680/A 
9 Carbon-layer | 1.5 kQ= 10% TR 112a 1k5/A 
10 Carbon-layer | 4.7 KQ= 20% TR 112a 4k7 
12 Carbon-layer | 6.8 KQ= 20 % TR 112a 6k8 
13 Carbon-layer | 60 Q= 20% TR 112a 560 | 
14 Carbon-layer 122 10% TR 112a 1k/A 
M5 Carbon-layer | 1.8 kKQ= 20% TR 112a 1k8 
16 Carbon-layer 15 kQ= 20% TR 112a 15k 
17 Carbon-layer 82 KQ= 10 % TR 112a 82k/A 
18 Carbon-layer | 470 Q= 20% TR 12a 470 
19 Carbon-layer | 180 Q= 20% TR 112a 180 
20 Carbon-layer | 207 k= 10% TR 112a 2k7/A 
2l Carbon-layer | 220 &= 20% TR 112a 220 


Paper Ool uF = 20 % 


Electrolyte 5 uF - 10 + 250% 
Electrolyte |5 uF - 10 + 250% 
Electrolyte |5 uF - 10+ 250% 


ayes 


Electrolyte | 10 uF = 10 + 250 % TC 922 10M 
Electrolyte | 50 uF - 10 + 250 % TC 962 50M 
Electrolyte {100 uF - 10 + 100 % TC 964 100M 
Paper 22,000 pF = 20% TC 171 22k 
Paper 0.33 uF = 20 % | | TC 180 4G3 
Paper ‘| 4,700 pF 210 % TC 281 4k7 


Paper 0.1 uF = 20 % TC 171 MI 


Electrolyte | 10 uF = 10 + 100 % TC 964 10M | 
Electrolyte [100 uF = 10 + 100 % | TC 964 TOOM | 


Electrolyte | 50 uF - 10 + 100 % TC 964 50M 


Order No. Notes 


. Socket 6AF 497 03 
Socket 6AK 497 10 
Transistor | OC 75, (GC 517). 
Transistor . OC 75, (GC 517) 
Transistor | OC 75, (GC 517) 


R Res istor Value a Order No. Notes 


Carbon-layer 10 kK2= 20% TR 112 10k 
Carbon-layer 47 k2 = 20% TR 112 47k 
Carbon-layer] 3.9 kKQ= 20 % TR 112 3k9 
Carbon-layer 33 KQ= 20% TR 112 33k 
Carbon-layer 20 K2= 20% TR 112 Ik 


“Operating 
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Paper 0.1 uF = 20 4 Tc 180 MI 
Paper 2,700 pF = 10 % TC 281 2k7 
: Paper 147,000 pF = 20 % TC 180 47k 
154 Paper 10,000 pF = 20 % TC 171 10k 
155 Electrolyte | 5 UF - 10 + 250 % TC 923 SM 
156 Paper 10,000 pF = 20 % TC 171 10k 
157 Paper 0.33 uF = 20 % 


TC 180 M33 


-~ 19 - 


Carbon-layer 
Trimmer 

Carbon-layer 
Carbon-l ayer 
Carbon-layer 


222 = 10% 
AT, kQ 

12Q=10% 
22 27-10% 


1.5 k2210% 


TR 112a 22/A 
TR. 12a 1k5/A 


Carbon-layer | 202 k= 20 % TR 112a 2k2 
Carbon-layer TR= 10% TR 112a 1k/A 
Carbor-layer | 680 92-10% 

Carbon~layer 220 2=10% 

Carbon-layer 2.7 KQ= 10 % 

Thermi stor 122 Q NR. NT 122/s 
5% Q2-10% TR 122a 56/A 
5% 27-10% TR 122a 56/A 


Carbon-layer 
Carbon=layer 


Operati ng 


Electrolyte} 100 uF - 10 + 100 % TC 964 100M 
Electrol yte 5 UF = 10 + 250% TC 923 5M 
Electrolyte] 100 uF - 10 + 100 % | TC 964 100M 
Electrolyte] 50 uF - 10 + 100 % | TC 963 50M 
Paper 820 pF = 10 % | TC 281 820 
Electrolyte| 200 uF - 10 + 100 % | TC 962 200M 
Electrol yte|1,000 uF - 10 + 100 % | TC 936 1G 


Strip x 33 in (9 x 95 mn) TAA 808 16 
Cooling plate TAA 523 00 
Transistor socket 6AF 497 03 
Transistor , OC 70, (GC 515) 
Transistor . 106 NU 70 | 
Transistor 101 NU 71 
Transistor OC 72, (GC 507) 
Transistor . OC 27 | 
Transistor OC 27 


- 20- 


Wire-wound 100 Q= 20% TR 507 100 
Carbon-layer | 1.5 kQ* 20% TR 113 1k5 
Carbon-layer | 1.52 = 20% TR 112 1k5 
Carbon-layer | 12 KQ= 20% TR 112 12k 
Carbon-layer | 820 Q7 20% TR 112 820 
Carbon-layer 68 Q2~ 20% TR 112 68 
Carbon-layer BR= 20% TR 112 33k 
PS < 25 Ke2 25 Ke? 
p’5 Potentiometer | 2 x 25 k2 log 32H4—4 dB TGL 120.321 
P 6 : 50 kQ-1 50 kQ-1 
p56 Potentiometer | 2 x 50 kQ lin 324-4 dB TCL 120.320 
P7 | 50 K1 50 ke] 
p°7 Potentiometer | 2 x 50 Tin 32H4—4 dB TGL 120.320 
oe Potentiometer | 2 x 50 kQ lin 30 KT 50 KI 


32H4-4 dB TGL 120.320 


Electrolyte | 5,000 uF ~ 10 + 100 % TC 937 5G 
Electrolyte | 1,000 uF = 10 + 100 % TC 936 1G 
Electrolyte | 1,000 uF = 10 + 100 % TC 936. 1G 


Fuse cartridge 0.25 A/250 V. CSN 35 4730 
Fuse cartridge 0.5 A/250 V CSN 35 4730 
SiVicon diode KY 722 
Mains transformer TAN 661 02 
Bulb 12 V/O.1 A 

Mains switch TAK 575 16 
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RK 60 LOUDSPEAKER BOXES 


Technical Data 


Peak value of maximum Harmonic distortion lower than 3% 
input power 15 W at input power 3 W 
Rated impedance 42 Dimensions width 17 in 
Frequency range 80 Hz = 16 kHz 450 mm 
within 14 dB hei ght 335(275) in 
Characteristic sensitivity 850 (700) mm 
within 250 - 4,000 Hz 94 dB depth 132 in 
Box volume 3,650 cu.in 350 mm 
60 1 Applied loudspeakers: 
Operating conditions temperature ARO 835 dia.132 in B 340 am 
Pig 35% ARE 667 0x6; in 255 x 160 mm 
relative air ARV 261 dia.34 in #100 mm 


humidity max.85% 
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Spare parts ef RK 60 loudspeaker boxes 


spare Parts 


Baffle TAK 127 32 
Treble loudspeaker ARV 261 
Medium-tone loudspeaker ARE 667 

Bass loudspeaker ARO 835 
Fine black poplin, dim. 29 ; x 198 in CSN 80 3442 (750 x 500 mm) 
Cable assembled TAF 635 46 
Capacitor 1 pF TC 180 1M 
Capacitor 20 uF TC 963 20M 
Foot TAA 120 05 
Cap TAA. 318 01 
Flange TAA 067 02 
Angle | TAA 975 03 
Name-plate TAA 145 85 
Clamp TAA 855 09 © 
Bushing TAA 256 O01 
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ARO 835 ARV 261 


Circuit diagram 
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